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Getting started 
 
(1) Back to the future (Ôpre-historicÕ Minimalism) 
 
 Ò[in this system] in addition to a list in which each linguistic element (usually each word) 

is assigned to one or more categories, only a simple rule of a quasi-arithmetical character 
need to be given to enable us to ÔcomputeÕ the syntactic character of any given linguistic 
string ... The main economy produced by this method lies, therefore, in that it enables us 
to dispense completely, at least in principle, with special syntactic statements.Ó 

Ñ Yehoshua Bar-Hillel, ÒA quasi arithmetical notation for syntactic description.Ó 
Language 29,1: 47-58 (1953) 

 
[his predecessor: Kasimir Ajdukiewicz, ÒDie syntaktische KonnexitŠt,Ó Studia 
philosophica 1: 1-27 (1935);  his predecessor: Lesniewski ... ] 

 
 

(2) (i)  
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Poor John_sleeps
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 (iii)  

!  

Poor_ John_ sleeps

s
   ** doesnÕt reduce further **  

 
(3) Syntactic types distinguish between arguments (e.g. s,n) [the primitive categories], and  

functions over those arguments (e.g. s/n, n/n) [the derived categories].  
 
(4) Effects of constituency are a product of the derivation Ð dominance/constituency relations 

are not explicitly represented (more on this later). 
 
(5) When combination is restricted to Function Application, then basic Categorial Grammar 

(sometimes called the A(jdukiewicz)B(ar-Hillel) calculus) is context free.  ItÕs easy to 
translate from an applicative categorial grammar to phrase-structure re-writing rules. 

 
BOTTOM UP 
John sleeps 

 n s\n  !   s 
 
  

TOP DOWN 
S "  NP VP 
NP "  John 
VP "  sleeps 
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(6) In the AB system, combination is restricted to adjacent expressions1.  Bar-Hillel 
immediately realized the problems of such a restriction, i.e. natural languages have 
discontinuous dependencies.  His principal example is sort of curious, though, having to 
do with sentence-level adverbs: 

 
 Strangely enough, Paul refused to talk. Paul refused to talk, strangely enough. 

 s/s   s   s    s\s 
         s        s 
 
 Paul, strangely enough, refused to talk. 
  n        s/s  s\n  not “connex” 
 
 B-HÕs solution was basically transformational: ÔliftÕ strangely enough and ÔdepositÕ it  

somewhere else.  
 
(7) Another solution is to enrich the kinds of combination.  The Lambek calculus (1958) 

recast the AB calculus as a propositional logic proof system, and, among other 
innovations, included a theorem of functional composition  (also, Ades & Steedman, 
1982).  In the Ôstrangely enoughÕ example, let the s/s & s\n functions compose 
appropriately, and the resulting function combines with the subject under Function 
Application. 

    
 Paul, strangely enough, refused to talk. 
         s/s  s\n FUNCTION COMPOSITION   
  n   s\n FUNCTION APPLICATION 

      s 
 
(8) Combinatory Categorial Grammar (Ades & Steedman, 1982; Steedman 1988, 1996, 

2000) is the principal contemporary exponent of enriched combinatory rule schema.  
Type logical approaches continue in the vein of Lambek, viewing syntax as a kind of 
theorem proving [more on this later]. 

 
Combinatory Categorial Grammar 
 
 
 
 
 
 
 
  
 
 
                                                
1 This restriction is desirable.  n-adjacency will still prove inadequate, given the indefinite 
distance that can separate dependencies.  If we allow permutation operations, then we lose 
configurationality in general, without significant constraints on their application. 

Major references:  Ades & Steedman, 1982; Steedman, 1996; Steedman, 2000. 
Useful tutorial: Steedman & Baldridge, 2003 
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Architecture and form of the grammar 
 
(9) Two levels of representation:    
    PF (including prosody, & intonational phrasing) 

Compositional semantics (LF + discourse Information Structure) 
 
 Surface Syntax is a completely transparent interface between these levels. 
 
 Each syntactic rule is paired with a rule of semantic interpretation.  
 
(10) THE PRINCIPLE OF LEXICAL HEAD GOVERNMENT 

Both bounded and unbounded syntactic dependencies are specified by the lexical 
syntactic type of their head. 

 
 i.e. the grammar is lexicalized;  

 
~ Projection Principle in GB 

 
(11) THE PRINCIPLE OF HEAD CATEGORICAL UNIQUENESS 
 A single nondisjunctive lexical category for the head of a given construction specifies 

both the bounded dependencies that arise when its complements are in canonical position 
and the unbounded dependencies that arise when those complements are displaced under 
relativization, coordination and the like. 

 
 e.g. The duchess rejected the dilettante. 
  The dilettante that the duchess rejected  ... 

 I believed the duchess rejected and you believe she seduced, the  
  dilettante.  

   
  These are all the same reject (cf. GPSG, HPSG, TAG)  
   
(12) THE PRINCIPLE OF CATEGORIAL TYPE TRANSPARENCY 

For a given language, the semantic type of the interpretation 
together with a number of language-specific directional parameter 
settings uniquely determines the syntactic category of an 
expression. 

 
(13) THE PRINCIPLE OF COMBINATORY TYPE TRANSPARENCY 

All syntactic combinatory rules are type-transparent version of one 
of a small number of simple semantic operations over functions. 

 
 
 
 
 
 

There are no operations or 
categories that are entirely 
internal to the syntax. 

FUNCTI ONAL APPL ICATION 
 
 X/Y : f  Y : a !  X : fa  
 Y : a  X\Y: f !  X : fa 
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Ex.  reject:= (S\NP)/NP 
 
I.e. Reject combines with an NP to its right to give an expression with syntactic type 

(S\NP), which can combine with an NP to its left to give an expression with 
syntactic type S. 

 
(14) The duchess    rejected     the dilettante 

NP3sf :  duchess!  (S\NP3s)/NP : " x." y.reject!xy  NP: dilettante!  > 
       S\NP3S : " y.reject!dilettante!y    < 

S: reject!dilettante!duchess! 
 
 
(15) A desideratum for grammars: 
 
 The inputs and output of all rules of syntax should be constituents. 
  
(16) What counts as a constituent? Tests: 
  

(a) the rule for conjunction 
(b) intrusion of parenthetical expressions 
(c) ability to enter into transformations 
(d) certain intonational features 

(Chomsky, 1955) 
 
(17) Wh-movement and coordination: both unbounded, both share some constraints 
 
 both are unbounded 

(a) a book which I hope I will write, and I fear that most people will burn without reading 
 (b) I hope I will write, and I fear that most people will burn without reading my book 
 
 canÕt move or coordinate a non-constituent 
 (c) *How many mathematicians do you think in ten derive a lemma? 
 (d) *Three mathematicians in ten derive a lemma and in a hundred prove completeness. 
  
(18) Coordination has more diverse Òresidues,Ó that are not traditionally constituents. 
  

(a) I want to try to write, and hope to see published, a book about CCG 
(b) Give Walt the salt, and Malcolm the talcum 
(c) I want to try and write a novel, and you, a screenplay 

    
(19) Parentheticals also seem to identify non-constituents 
 

(a) ÒAre you now or have you ever been,Ó demanded Harriet, Òa member of the 
American Automobile Association?Ó 
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(b) ÒYou could give,Ó soliloquized Harvey, Òa policeman a flower.Ó 
 

And obey similar restrictions  
 
(c) *Three mathematicians, I conjecture, in ten derive a lemma 

 
(20) The same goes for intonation. 
 

(a) (The absent minded PROFESSOR)(was avidly READING)(about the latest 
BIOGRAPHY)(of Marcel PROUST) 

  
 (b) *(Three MATHEMATICIANS)(in ten derive a LEMMA) 
 
(21) Two options: 
 

(a) accommodate apparent non-constituents with transformations and/or additional 
levels of representations 

(b) apparent non-constituents are in fact constituents 
 
(22) Enter some new schemata: 
 
 
 
 
 
 The duchess  rejected     and   offended   the dilettante 

NP (S\NP)/NP (X\X)/X (S\NP)/NP >  NP 
   ((S\NP)/NP)\(S\NP)/NP  < 

    (S\NP)/NP         > 

       (S\NP)   < 

    S 
 
 
 
 
 
 
 

 
The duchess rejected and  might   offend   the dilettante 

NP (S\NP)/NP (X\X)/X (S\NP)/VP VP/NP          NP 
     : might! : prove! >B 

(S\NP)/NP 
: #x.#y.might!(prove!x)y 

    etc ... 

FUNCTI ONAL COMPOSITION (HARM ONIC) 
 

 X/Y : g  Y/Z : f !  X/Z : g¡f 

 Y\Z : g  X\Y : f !  X\Z : f¡g 
 

COORDINATI ON 
 
 and:= (X\X)/X 

 Y\Z : g  X\Y : f !  X\Z : f¡g 
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Type raising allows us to turn arguments into functions over functions-over-such arguments, 
permitting arguments to compose with the verbs that ÔseekÕ them.  For example, it can change 
simple NP subjects into functions over intransitive verbs. 
 
X is restricted to primitive argument categories, and T to primitive functors, like verbs.  (Cf.  
case assignment). 
 
Type raising & functional composition are the punch CCG packs.  They do all the work in 
establishing ÒflexibleÓ constituents, essentially by allowing us to rebracket and reorder. 
 
E.g.: Right Node Raising 
(23) The duchess  rejected  and   her uncle  seduced the dilettante.  
       NP >T (S\NP)/NP (X\X)/X     NP >T (S\NP)/NP          NP 
 S/(S\NP)  >B   S/(S\NP)  >B   

  (S/NP)      (S/NP) 
     etc. 
  
E.g.: Heavy Noun Phrase Shift 
 
(24) The baron introduced   some very wealthy friends to the dilettante 
 NP  ((S\NP)/PPto)/NP) NP   > PPto 
     (S\NP)/PPto      > 

       S\NP< 

    S : introduce!dilettante!friends!baron! 
 
(25) The baron introduced   to the dilettante    some very wealthy friends 
 NP >T ((S\NP)/PPto)/NP)  PPto <T      NP  <T   

 S/(S\NP) : " x" y" z.introduce!yxz S\(S/PPto)       S\(S/NP)  

 : #p.p baron!    >B2 : #q.q dilettante!   : #r.r friends! 

 (S/PPto)/NP:  " x" y.introduce!yx baron!   <Bx 

  S/NP : " x.introduce!dilettante!x baron!     < 

     
   
 
 
 
 
 

TYPE RAISING (FORWARD) 
 
 X : a !  T/(T\X) : #f.fa 
 

FUNCTI ONAL COMPOSITION (DISHARM ONIC) 
 

 X/Y : g  Y\Z : f !  X\Z : g¡f  (Forward) 

 Y/Z : g  X\Y : f !  X/Z : f¡g  (Backward) 
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Syntactic Flora &  Fauna 
 
Binding  
 
(26) Q: What happens to c-command? 
 A: Replaced by LF-command. 
 

LF-command: a node $ in a logical form % LF-commands a node & in % if the node 
immediately dominating $ dominates & and $ does not dominate &. 

 
CONDITION C: 

No node except the argument in a pro-term may be LF-commanded by itself. 
     (bound pronoun, reflexive/reciprocal anaphor) 
 
(27)  *likes'(y)pro’y      
   / \ 
      /\  \  
     /  \   pro'y 
    likes’  y  
  
   
(28) CONDITION A is lexicalized. 
 
Himself:=  (S\NP3sm)\{(S\NP3sm)/NP} : #p#y.p(ana'y)y 
(There is also a logophoric version).   
 
(29) The dilettante  punished  himself. 
 NP3sm   (S\NP)/NP  (S\NP3sm)\{( S\NP3sm)/NP} :#p#y.p(ana'y)y< 

    S\NP3sm : #y.punishÕ(ana!y)y< 

   S  : punish'(ana'dilettante')dilettante' 

 

(30) Why couldnÕt we just lexicalize the anaphor in the opposite direction? 
 
 *Himselfi punished the dilettantei. 
 
 punish'(dilettante’)ana'dilettante'      
   / \ 
      /\  \  
     /  \   ana'dilettante 
    likes’  dilettante' 
 
 This LF violates Condition C: dilettante' is LF-commanded by itself. 
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(31) What about reconstruction effects? ... like: 
 
 Which picture of himself does John think Mary likes the best? 
 

!  Presumably this is handled with the logophoric version of himself. 
Though I havenÕt found any discussion. 

   
Control  
 
(32) Like reflexization phenomena, control is also lexicalized.  Note, this is a frequent strategy 

in non-transformational models for bounded phenomena like control, raising, passive, etc. 
 
Subject Control 
 
tries:= (S\NP3s)/(Sto-inf\NP3s) : #p.#y.try'(p(ana' y)) y 
  
(33) The dilettante   tries    to woo   the duchess. 
 NP3s   (S\NP3s)/(Sto-inf\NP3s) (Sto-inf\NPAgr)/NP      NP> 

       (Sto-inf\NPAgr) : #y.woo!duchess!y> 

     S\NP3s: #y.try!(woo!duchess!(ana!y))y< 
   S : try!(woo!duchess!(ana!dilettante!))dilettante! 
 
Object Control 
 
persuade:=   
((S\NPagr2)/(Sto-inf\NPagr1))/NPagr1 :  #x.#p.#y.persuade’(p(ana'x))x y 
 
A'  Dependencies 
 
(34) The basic case: 
    VP/S  S/NP>B 

     VP/S 
(35) A few iterations: 
   
   S/S S/S S/NP >B 

           S/NP >B 

    S/NP 
 

(36) The    dilettante who  the gossip thought the baron seduced 
NP/N        N       (N\N)/(S/NP)  S/S   S/NP  >B 

            > 
      N\N < 

   N > 

 NP 
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Islands 
 
(37) Because expressions with a gap have a different type than expressions without one, the 

Coordinate Structure Constraint is claimed to follow from the specification of a 
coordinator that only joins like types (as in GPSG/HPSG). 

 
 *Which poet did the dilettante [praise](S\NP)/NP but [censure the playwright]S\NP 

  
(38) Discussion of island effects is sparser in CCG than GB/Minimalism.  The desirable case 

is where the only rule schema that would allow the island canÕt be introduced into the 
grammar, without predict ungrammatical expressions. 

 
e.g. Subject extraction 
 
(39) (a) a man who  [I think that]S/S [Dexter likes]S/NP 

 (b) *a man who  [I think that]S/S [likes Dexter]S\NP 

 
By hypothesis, English doesnÕt have 
 
X/Y   Y\Z  !  X\Z  (Forward Disharmonic Func. Comp.) 
 
If it did, we should observe scrambling: 
 
(40) *I NP DexterNP [think that likes Warren](S\NP)\NP 

   

Of course, if we have null complementizer, the sentence is OK: 
 
(41) a man who I think likes Dexter 
 
One could posit Òsubject extractingÓ categories: 
 
(42) think: = (VP/NP+ANT,agr)/(S\NPagr) 
 
This is a violation of the Principle of Head Categorial Uniqueness Ð so, a stipulation for the 
theory (though any more a stipulation than *that-t ?) 
 
Scrambling 
 
(43) Turkish 
 a. Ayse  kitabi  okuyor 
  Ayse-NOM book-ACC read-PROG 
 b. Kitabi  Ayse  okuyor 
  book-ACC Ayse-NOM

 read-PROG 
 ÔAyse reads the bookÕ 
 
(44) okuyor:= (S\NPNOM)\NPACC 
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 okuyor:= (S\NPACC)\NPACC 

 
 
(45) okuyor:= S{\NPnom,\NPACC} 
  
(46) Kitabii  Fatma [EsraÕnõn ti okudugunu]  biliyor 
 book-ACC Fatma [Esra-GEN   read-GER-ACC] know-PROG 
 ÒAs for the book, Fatma knows that Esra read itÓ 
 
(47) Kitabi  Fatima  EsraÕnõn okudugunu   biliyor 
   NPACC   NPNOM  >T  NPGEN  SACC{ \NPGEN

, \NPACC} <     S{ \NPNOM
,\SACC}  

   S/(S\NPNOM)  SACC\NPACC     < B 

       (S\NPNOM)\NPACC   > Bx  
     S\NPACC <

 

  
 S  

 

(48) Some convergences between CCG &  Minimalist TG 
  
¥ emphasis on monotonic derivations 
¥ large degree of lexicalization 
¥ no syntactic structure beyond the what successive applications of Merge give you 
¥ no intermediate levels of representation  (only LF & PF) 

  
(49) Divergences between CCG &  Minimalist TG 
 

¥ the representation of binding and movement phenomena are completely decoupled Ð 
CCG will therefore have difficulty accounting for claims that movement bleeds 
Binding Conditions (i.e. the LeBeaux-Freidin effects, or PrA reconstruction cases 
from Barss).  

¥ Coordination is more liberal than other phenomena.  Consider the following contrast 
between coordination and pseudogapping (discussed in Phillips 2003; cf. Levin 
1979/1986, Jayaseelan 1990; Lasnik 1995): 

 
(50) (a) John talked to and gossiped about the kid who sprayed paint on the car. 

(b) John talked to Helen, and Alice did ___ *(to) Matthew.   
 

¥ likewise, phases/cyclicity accounts of island effects wonÕt carry over Ð there are no 
domains of rule applicability in CCG Ð just cases where there are no appropriate 
combinators 

¥ relatedly, maybe monotonicity, in general, is too strong (cf. Phillips 2003: non-
monotonic structure building; monotonic addition of c-command statements) 

¥ difficult to capture conditional statements like Òif you have VO order, you have 
prepositionsÓ; i.e. thereÕs nothing like parameters in a CCG system.  An answer to 
this problem might lie in how the lexicon is organized. 
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A little about the Type-Logical Approach 
 
(51) The CCG approach extends the AB calculus with additional combinatory rules.  Lambek 

(1958) formalized the AB calculus as a way of doing reasoning.  Type logical approaches 
(Moortgat 1997) add inference rules. 

 
 CCG:   B/A A> 

            B 
   

L:  t1 |- B/A     t2 |- A                   where ÒB/AÓ translates to A !  B 

          t1¡t2 |- B 
 
(52) That is, if you think about syntax as reasoning with lexical resources, then Merge is the 

equivalent of Modus Ponens. 
 
(53) Recent work extends this perspective to consider feature-driven movement as a species of 

Hypothetical Reasoning.  See Tom CornellÕs web page, Vermaat (1999), RetorŽ & 
Stabler (1999) [& Moortgat (1997) for an introduction to type logical grammar). 
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